Signal sequences initiate the pathway of maturation in the endoplasmic reticulum lumen.
An interaction between an N-terminal signal sequence and the translocon leads to the initiation of protein translocation into the endoplasmic reticulum lumen. Subsequently, folding and modification of the substrate rapidly ensue. The close temporal coordination of these processes suggests that they may be structurally and functionally coordinated as well. Here we show that information encoded in the hydrophobic domain of a signal sequence influences the timing and efficiency of at least two steps in maturation, namely N-linked glycosylation and signal sequence cleavage. We demonstrate that these consequences correlate with and likely stem from the nature of the initial association made between the signal sequence and the translocon during the initiation of translocation. We propose a model by which these maturational events are controlled by the signal sequence-translocon interaction. Our work demonstrates that the pathway taken by a nascent chain through post-translational maturation depends on information encoded in its signal sequence.